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the plants. A short discussion of three plants seems sufficient to give
an idea of the methods of preparing the limestone for different pur-
poses. The plants taken up will be as follows:

(1) A plant of 114 to 4 tons per hour capacity of agricultural
limestone from hard or soft limestones.

(2) A plant of 15 tons per hour capacity of agricultural lime-
stone from hard or soft stone.

(3) A plant for preparing crushed stone for ballast, road metal
and concrete aggregate and ground limestone for agricultural uses..
- Total capacity 50 tons per hour of all products.

The above sizes and types of plants are those which are most likely
to be used in developing the limestone resources of the Coastal Plain
of Georgia.

A Plant of 1 1/ to 4 Tons per Hour.—A plant of this size is for
the purpose of supplying ground agricultural limestone for local or
individual use. Several manufacturers have on the market single
machines which will reduce to an 8-mesh product in one operation,

-stone which will just enter a 7-inch by 9-inch opening. Such a ma-
chine requires about 15 horsepower and will yield 114 tons per hour.
Where this capacity is sufficient to supply the need this is the ideal
plant for local farm use.

2

nox) S5 5

Pig. 13— ¢ Allis-Chalmers Hummer’’ Pulverizer—Mounted on Steel Truck
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When greater capacity is desired a more elaborate plant is neces-
sary. The same pulverizer may be used, but instead of feeding the
large stone to it direct it is first run through a preliminary crusher
and reduced to about 2-inch size. This increases the output of the
pulverizer to 3 to 4 tons of ground limestone per hour.

Flow Sheet of Plant Having Capacity of 3 to 4 Tons per Hour of
Agricultural Limestone

Quarry
- Crusher (1)
Elgva’cor bucket (2)
N
Pulverizer (3)

Conveyor (4)

N
Storage or wagon.

The crusher (1) may be either a jaw, gyratory, or other type. A
Blake type jaw crusher would probably give the best results, espe-
cially on a hard stone. The stone is delivered from the quarry to the
machine in sizes that will enter a 9- by 12-inch opening. After being
reduced by the crusher it is raised by the bucket elevator (2) to the
feed opening of the pulverizer (3). A swing hammer type machine
is probably best suited for this work. The final product from the

. pulverizer is conveyed to storage or wagon by a screw or bucket ele-
vator (4). This conveyor may be dispensed with, but if so a man is
necessary to keep the finished product back from the discharge of the
machine, unless it is hauled away as rapidly as ground.
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Fig. 14—Allis-Chalmers L.B.H. Hummer Crusher and_Pulverizer_ -

The single machine or crusher and pulverizer plants may be set
either on permanent foundations or mounted on steel trucks so that
they can be moved from place to place. Power may be obtained from
steam or gasoline engines. Fifteen horsepower is necessary to oper-
ate the single machine and 20 horsepower for the more elaborate

plant.
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A Plant of 15 Tons per Hour Capacity of Agricultural Limestone
from Hard or Soft Stone.—A plant of this capacity is designed pri-
wnarily to furnish ground limestone on a more extensive scale. The
flow sheet of such a plant is as follows:

Flow Sheet of Agricultural Limestone Plant with Capacity of
15 Tons per Hour -

Cars (1)
Bin (2)
Crusher (3)
Elevator (4)
Bin (5)
Pulverizer (6)

N

Conveyor (7)

Conveyor (8) Conveyor (10)

Storage bins (9) Loading bins (11)
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The stone is loaded at the quarry in tram cars (1) of surface or
overhead type and dumped automatically into the bin (2). This bin_
should have a capacity of at least several cars so that the haulage
and quarry work will not be held up when the crusher is stopped for
a short time or vice versa. The stone feeds from the bin into the
crusher mouth (3). This crusher may be of the jaw, gyratory, single
roll, or other types. The gyratory type is most generally used in
stone-working plants. The crusher should be of about 20 tons capac-
ity of stone to 2- or 214-inch size. This slight excess capacity is ad-
visable in order to assure a steady feed to the pulverizer when the
crusher is shut down for a few minutes occasionally for various rea-
sons. About 15 horsepower is required to operate the machine. |

The crushed stone is taken from the crusher discharge by the
bucket elevator (4) and delivered to the feed bin (5) of the pulver-
izer. The bin should be of sufficient size to hold enough stone to oper-
ate the pulverizer for a short period of time if it is necessary to stop
the crusher for any reason. This assures a steady production. The
bin feeds automatically to the pulverizer (6). This'machine may bé
of the swing hammer type, ring mill, ball, or tube mill, or others. This
depends largely upon the type of stone and first cost of the machine.
The swing hammer pulverizer would probably give very satisfactory
results on the soft limestones of South Georgia. A 15-ton per hour
capacity machine requires about 75 horsepower to operate it.

The finished product dischérges into a conveyor (8 and 10) to be
carried to storage bins or loading bins (9 and 11). Since the de-
mand for the preduct is largely in the fall and winter months it
may be necessary to have large capacity storage bins in order to sup-
ply the demand during the “season.”

Although dry stone is considered in the capacities of the machines
no means of drying has been put in the flow sheet. It is quite prob-
able that drying will be necessary before the stone can be pulverized
economically. In this case a mechanical dryer must be installed.
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A power plant consisting of a 100-horsepower boiler and a 100-
horsepower high-speed engine is sufficient to operate the plant.

A Plant for Preparing Crushed Stone for Ballast, Road Metal,
etc., Total Capacity 50 Tons per Hour of all Products.—This type
plant would be designed to supply a comparatively large area with
such materials as mentioned. A hard limestone is, of course, neces-
sary to give good crushed stone products. The flow sheet would be as

follows:

Flow Sheet of Crushed Stone Plant of 50 Tons Hourly Capacity

Cars
Crusher (1)
Bucket elevator (2)

Revolving sereen (3)

T

2147 1347 8,7 14”7  Under-size
bin bin bin bin chute (4)

Pulverizer (5)

I
|

Elevator (6)
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The quarry stone is dumped into a 50- to 70-ton crusher (1) and
reduced to 3-inch size and smaller. Gyratory crushers have found
preference in this work, but other types may be employed with prac-
tically as good results. About 30 horsepower is necessary to reduce
the stone. A bucket elevator (2) receives the stone from the dis-
charge and lifts it to the revolving screen (3), usually at the top of
the mill. The screen is built up in three sections, having 2v4-, 1%%-,
and three-quarter-inch perforations respectively. Surrounding the
three-quarter-inch section there is an outer jacket having one-half-
inch perforations. The stone is fed in at the upper end of the screen
onto the three-quarter-inch sections. All smaller than this size fall
through onto the one-half-inch screen. The under-size on this screen
falls through and the over-size goes out at the lower end. The over-
size from the three-quarter-inch screen goes onto 114-inch section and
is further separated and so on to the end of the screen. Suitable bins
are built beneath the revolving screen to hold the sized products.
Chutes leading from these bing dump directly into cars, wagons or
onto a conveyor belt which conveys the stone to larger storage bins.

The under-size from the l4-inch screens works by gravity (4)
into a pulverizer (5). The size of this pulverizer depends upon the
quantity of the ground stone desired. A 10- to 15-ton machine will
take care of the fine material ordinarily. If a larger capacity is de-
sired chutes should be built so that the product from the crusher or
sized-stone bins ean be fed into the pulverizer. _

A 125 horsepower boiler and engine will produce sufficient power
to operate the plant unless a large pulverizer is desired.

APPENDIX A
LIMESTONE QUARRIES OF NORTH GEORGIA

At the present time all of the limestone, dolomite and marble
quarries being operated in Georgia are in the northern part of the
State. The stone is of Paleozoic age and varies in texture from gran-
ular limestone and dolomite to coarsely crystalline marble. The fol-
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lowing brief descriptions are of quarries producing crushed and pul-
verized stone and lime during the Fall of 1915.

Deal Lime Works.—The quarries and kilns of the Deal Lime
Works are located 2 miles south of Gainesville, Hall County, near
the Southern Railway. There are three quarries on the property,
only one of which (Quarry No. 2) was being operated at the time of
the writer’s visit. The stone is a hard, light dove colored, finely crys-
talline, dolomitic limestone. All of the stone quarried is used in the
manufacture of lime. There are two lime kilns on the property, one
of 75 and the other 125 barrels daily capacity. The smaller kiln has

not been operated in several years.

Analysest of Limestones from Deal Lime Works,
near Gaimesville, Georgia

Quarry No. .. ... 2 i 3
Lime (Ca0) wovvniroiaea . 28.00 | 80.02
Magnesia (MgO) ....... ... ... .. ... 16.06 17.98
Alumina (ALO;) .................... .80 60
Ferric oxide (FeOs).vvv oo, 1.25 1.70
Sulphur irioxide (8O0;)................ trace .02
Phosphorus pentoxide (PoOs).......... .04 .06
Carbon dioxide (C0,) and organic matter | 39.65 42.79
Silica (8i0,) ... .. | 14.20 6.83
|

Total ... ... ... | 100.00 100.00
Caleium carbonate (CaCO;)........... 50.00 | 53.61
Magnesium carbonate (MgCO;)........ | 33.92 37.76

Total carbomates ............... 83.92 91.37

The Art Marble Company’s plant and quarry are located at Gar-
trell, Gilmer County, on the Louisville and Nashville Railroad. The
stone worked is a fine grained, white marble which occurs near the

* Maynard; T. Poole, Limestone and Cement Materials of North Georgia: Bull. (a.
Geol. Survey, No. 27, 1912, pp. 112-114.
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base of the Murphy"Marble formation. Both high-calcium and high-

magnesian stones are worked. The following analyses are of the two
varieties of stone:

Analyses* of Marble from Art Marble Company

Lime (CaO) .....oviiiiiiiiiiiinan, 53.00 39.10
Magnesia (MgO) ...l 1.54 11.30
Alumina (ALO;)
Ferric oxide (Fe,0,) ( ~*° 7T 144 2.06
Phosphorus pentoxide (P.O5).... ...... trace trace
Silica (Si0,) ... ..ot 1.00 4.60
Undetermined ........... ..o 43.02 42.94
Total ..., 100.00 100.00
Caleium carbonate (CaCO)...... S 94.60 69.80
Magnesium carbonate (MgCO;)........ 3.23 23.70
Total carbonates ............... 97.83 93.50

The marble is quarried and then prepared by crushing and pul-
verizing for flooring material, roofing stone, road dressing and agri-
cultural purposes. The plant has a capacity of about 30 tons per day
of agricultural limestone. _

The Southern States Marble Company at Whitestone, Pickens
County, quarries finely crystalline marble of the Murphy formation.
The plant is equipped for preparing crushed marble for flooring,
roofing and other uses and pulverized stone for road dressing and
agricultural purposes. A tube mill of 30 tons daily capacity is used
for pulverizing.

The Whitestone Marble Company’s quarry and plant are located
at Whitestone, Pickens County, on the Louisville and Nashville Rail-
road. The stone worked is a fine grained, white, magnesian maxrble.
It is crushed to three sizes for flooring and roofing stone, while the
under-size from the smallest screen opening is pulverized for road

10p. cit., p. 120.
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dressing and agricultural uses. The plant has a eapacity of 150 tons
of pulverized stone per day.
An average of three analyses from different strata in the mine is

as follows:

Average Analysis of Marble from Whitestone Marble Company

Lime (CaO) ..ooiviiiiiiiiii s 33.43
Magnesia (MgO) ......... .. ... ... ... 1705
Alumina (ALO;) _ 135
Ferric oxide (Fe,0p) [ ~ 7 i .9
Phosphorus pentoxide (FoOs). ...t trace
Silica (Si0;) ..ovvvvviiiiians. e, e 4.29
Undetermined ....... ... . . iieiiiiiiiniii... 43.88
Total ... 100.00
Caleium carbonate (€aCly)..... e 59.70 .
Magnesium carbonate (MgCO;)........... e 35.80
Total carbonates ............ciiiiieno... 95.50

The Ladd Lime & Stone Company’s quarry and plant are located
on Ladd Mountain, 2 miles southwest of Cartersville, Bartow Coun-
ty. Dolomite of the Knox formation is quarried and crushed for use
as ballast, road metal, concrete aggregate and other purposes. The
under-size from the screen having the smallest opening is pulverized
in a Sturtevant ring mill and sold for agricultural purposes. The
plant has a capacity of 300 tons per day of agricultural limestone
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The following analyses are of samples of stone from the quarry and
storage bins:

Amnalyses of Dolomite from Ladd Lime & Stone Company, Cartersville

Soda (Na,0) .............oo... trace .04 .10
Potash (K,0) ......... ..ot trace .06 .06
Lime (CaO) ...........ooviin.. 30.00 | 29.04 | 31.96
Magnesia (MgO) ...............  20.00 | 18.16 | 18.70

Alumina (ALO;)

ST : 52 | 1.20
Ferric oxide (Fe.0,) | [ 120 15

Silica (810:) «..vvvviiiiiiiii, 3.05 7.89 2.66
Undetermined ..... e 45.75 | 43.29 | 45.32

Total ......oovviiiviinn, 100.00 [100.00 |100.,00
Caleium carbonate (OaCOs)- ....... 53.55 | 51.86 | 57.07
Magnesium carbonate (MgCO;)....| 42.00 | 38314 | 39.27

Total carbonates .......... 95.55 | 90.00 | 96.34

The first and third analyses are of average samples from the face
of the quarries while the second is of the agricultural limestone in the
storage bins.

The Piedmont Portland Cement Company’s quarry and plant are
located at Portland, on the Seaboard Air Line Railroad, 5 miles
north of Rockmart. The quarry was originally opened for the manu-
facture of lime. Somie years later, however, a plant was installed for
the manufacture of Portland cement but was operated for a short
while only. At the present time crushed stone for ballast, road metal
and concrete aggregate, and pulverized stone for agricultural uses is
prepared. The plant has a capacity of 300 tons per day of this last
mentioned product. The limestone quarried belongs to the Chicka-
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maugsa formation and consists of both high-caleium and high-magne-
sian limestone. The following analyses are of the two types of stone:

Analysest of Limestone from Piedmont Portland Cement Company

Soda (Na,0) ........ ... ..., 14 .05
Potash (K.0) ......... ... ... ...... a7 25
Lime (CaO) ... i, 50.12 33.22
Magnesia (MgO) ................ ... 1.81 12.68
Alumina (ALG;) o
Ferric oxide (Fe,0,) [ 77T 1.92 2.60
Phosphorus pentoxide (P.Oz).......... .01 .02
Silica (Si0:) ...oiiiiiiiiiiii 3.36 8.98
Undetermined ............... ... ...... 42.47 42.20
Total ... .viiii i 100.00 100.00
Caleium carbonate (CaCOz)......... L..] 89.52 59.40
Magnesium carbonate (MgCO,)........ 3.80 26.60
Total carbonates ............... 93.32 86.00

* Maynard, T. Poole, Limestone and Cement Materials of North Georgia: Bull. Ga
Geol. Survey, No. 27, 1912, p. 147.
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